Previous research has demonstrated that when ambulance paramedics facilitate patient"s own medications (POM) being brought in to the Emergency Department (ED), the number of prescribing errors on the hospital admission medication chart was significantly decreased, thereby increasing admission prescribing accuracy.
Introduction
Approximately one third of patients presenting to the Austin Health Emergency Department (ED) do so via ambulance. 1, 2 Paramedics attend to, assess and manage patients" pre-hospital treatment and prepare patients for hospital admission. As part of their routine procedures, they assess patient"s medications and routinely record certain details of the medication regimen and/or bring patients" medications in to hospital. 1, 3 This information forms part of their verbal or documented handover to the ED health-care professionals. 1 Anecdotally, whether or not patient"s own medications (POM) are physically brought in to hospital may depend on the paramedics" view of the importance of the information captured on the containers, the urgency of the medical condition and the site of patient pick up.
Having a thorough medication history is a cornerstone of optimal therapeutic decisionmaking. It is widely recognised that most medication errors occur as patients move between the various interfaces of care, such as the community to the acute hospital. [4] [5] [6] [7] [8] [9] For this reason, high priority has been placed on the importance of activities such as medication reconciliation. [10] [11] [12] [13] Whilst it is not the paramedic"s role to obtain a complete and accurate medication history, they can potentially facilitate this process normally carried out by pharmacists and medical staff upon patients" admission to hospital. In practice, patients" own medications may be an aid to obtaining a complete and accurate medical history.
Previous work has demonstrated that the presence of POM in ED reduces the incidence of prescribing errors on the admission medication chart from 25.5% of prescription orders when POM are not available to 13.1% when they are available. 14, 15 This survey was conducted to explore paramedics" attitudes of the importance of bringing POM to ED and the potential barriers to achieving this. This survey was conducted to inform the development of an intervention to encourage paramedics to bring POM to ED. The intervention was more likely to be successful if prevailing barriers to bringing POM to ED were addressed.
16,17

Methods
This study was a cross-sectional survey undertaken in the ED of a tertiary referral teaching hospital in metropolitan Melbourne, Australia. The ED has a mixed adult/paediatric annual patient census of approximately 60,000. The study participants were paramedics, including Mobile Intensive Care Ambulance (MICA) paramedics, paramedics in training, paramedic team managers and "reserve" paramedics, who are allocated to vacancies in existing team rosters and do not belong to any particular team. Convenience sampling enrolled consecutive participants transporting patients to the study site during one week in October 2006 at times that the investigator (EC) was available. Paramedics were not asked to provide identified patient data. The questionnaires were personally distributed by one site investigator (EC). Completion of the questionnaire was voluntary. A participant information sheet was attached to the front of the anonymous questionnaire and paramedics" consent was implied by the completion of the questionnaire.
The study questionnaire consisted of five questions constructed in consultation with several MAS paramedics. The brief nature of the questions was intended to minimise the potential for time restraints as a reason for refusal to participate. 18, 19 The questionnaire is described in Figure 1 below. Questions assessed the time spent on organising POM at the event of a non-critical case, the perceived barriers to bringing POM to hospital with the patient in the ambulance, what sources were used to compile a medication history and the perceived importance of bringing POM to ED. Responses were recorded using tick box categories, number ranking based on perceived significance, rating scales, visual analogue and open ended item format in the form of additional comments. 20 Three paramedics were consulted about the length of the questionnaire, readability and interpretation as part of content validation. The questionnaire was piloted on five paramedics and minor editorial changes were made to the questions to enhance clarity. Data analysis was performed using Microsoft Excel® Results Sixty-one questionnaires were distributed and fifty questionnaires were completed and returned (response rate 81.9%). Paramedics who did not complete the questionnaire were either called to another case, or did not complete the questionnaire after patient handover or completion of paperwork as intended. Ten (20%) respondents were members of a MICA team and the remaining 40 (80%) respondents were members of paramedic teams.
The majority of paramedics (34, 68%) spent 0-5 minutes attending to POM at the event of a non-critical case with the remaining sixteen (32%) paramedics spending 5-10 minutes.
Barriers to bringing in POM Thirty paramedics (60%) considered time limitations to be the most (20%) or second most (40%) significant barrier to bringing in POM. Twenty-two paramedics (44%) considered the location of patient pick up to be the most (32%) and second most (12%) significant barrier. Fear of losing patient"s medications was ranked by twelve paramedics (24%) as the most (16%) and second most (8%) significant barrier. Lastly, patient refusal was considered to be the most or second most significant barrier by 2 (4%) and 7 (14%) paramedics, respectively.
An additional barrier identified by 13 (26%) respondents was difficulties in locating medications. This included situations where medications were located in several unrelated parts of the residence or when the patient was unable to assist in locating the medications. Three (6%) paramedics considered a large quantity of medications to be a barrier, while 2 (4%) mentioned language barrier as a problem.
Some respondents noted reasons for not thoroughly documenting the medication list in the case notes. These included difficulty identifying tablets in cases where tablets were removed from their original containers and difficulty transcribing medication names in moving vehicles.
Two paramedics commented that they do not see any barriers to bringing in POM. Of these, one commented that it was a rare occurrence that medications did not accompany the patient when patients called the Emergency Call Service Triple Zero "000" from home. This was because the operator would advise them to have medications ready. Three paramedics commented that they preferred bringing in medication lists rather than medications while two noted a preference to bring everything that was medication related (i.e. packets of medications, strips, dose administration containers, prescriptions and medication lists) that they could find at the location.
Sources used to compile the medication history
Forty-two (84%) paramedics always (58%) or often (26%) referred to the patient about their medications, 41 paramedics (82%) always (28%) or often (54%) considered medication lists and 29 paramedics (58%) always (24%) or often (34%) considered family, friends or carers as sources of information. Other sources of information used to compile medication histories, when available, included SOS or medical alert jewellery (e.g. MedicAlert ® bracelets) 21 and district/community nursing notes.
Paramedics' attitudes on the importance of bringing POM to ED
The mean score of paramedics in this study, on the importance of bringing POM to ED was 6.9 ( 2.25) on a visual analogue scale of 0 -10 (10 being highly important). This score suggests that overall, paramedics consider bringing POM to ED as important. The general consensus amongst the paramedics was that compiling a medication history was important, although they were mainly interested in whether a medication was part of the regimen and not the specific details of dose or administration frequency. Four paramedics stated that they were given conflicting instructions about whether or not to bring POM to hospital. One paramedic commented that if the patient was unlikely to be admitted, they were less likely to bring in POM.
Discussion
This study explored the attitudes of ambulance paramedics towards bringing POM to ED. It has raised a number of important issues.
Paramedics" reasons for not bringing POM to ED include time limitations (60% of respondents), location of pick up (44%), fear of losing medications (24%) and patient refusal (18%). Other reasons for not bringing POM to ED include (i) difficulties in locating medications, for example situations where medications were located in several parts of the house or when the patient was unable to assist in locating medications (26% of respondents); (ii) Large quantities of medications (6%) and (iii) language barrier problems (4%). Many paramedics noted that they often would not bring medications to the ED if they had noted the names on their patient case record. Paramedics also noted that they received conflicting information about whether medications should be brought to the ED. These points highlight the need for education of paramedics about the benefits of bringing POM to the ED. Research has shown such benefits to include a significant reduction in the number of prescribing errors that occur on the hospital medication chart.
14 Further, there is a potential for POM to minimize delays in administering regular medications to patients in the ED particularly after hours when the hospital pharmacy dispensary may be closed. If paramedics are made aware of the important implications of bringing medications to the ED, they may be more likely to give this activity greater priority where possible.
A number of respondents noted that they would leave the POM in the patient"s home if they had a medication list available. The shortcomings of this practice need to be communicated to the paramedics, namely that lists are often incomplete and inaccurate. [22] [23] [24] [25] Numerous authors have highlighted the importance of cross-referencing a number of information sources in order to compile a comprehensive medication history. [24] [25] [26] [27] [28] Therefore, if a medication list and POM are available, both sources of information should be brought to the ED. Some paramedics noted that if a patient was likely to be admitted to hospital, they would be more likely to bring the POM to ED. This approach is not encouraged as it is difficult to accurately assess how unwell a patient is from the limited objective clinical data available at the scene of pick-up, hence the ability to predict admission is low. 29, 30 In addition, to maintain the continuum of care between the community and the hospital, it is often important to continue a patient"s own medications during the ED stay, often for medical conditions unrelated to the reason for ED presentation.
One concern noted by 24% of paramedics was that medications brought in to the ED might be lost during the patient"s stay, therefore it was preferable to leave the medications safely at home. Once again, making paramedics aware of the importance of the presence of the POM to minimising medication prescribing errors and medication administration delays may alter their "risk versus benefit" assessment as to whether the medications are brought in. Another aspect of this issue is that hospitals must have mechanisms in place to minimise the potential for medications to be lost during a patient"s ED and indeed, entire hospital stay.
Currently in Victoria, specific green storage bags are used in some institutions to store POM that are brought in to hospital, ideally as soon as possible after they present. Paramedics having access to these storage bags in the ambulance would be an added benefit, avoiding the need to search for a bag at the patient"s home. Ryde Hospital ED (New South Wales, Australia) has a similar intervention in place, involving Ryde ambulance station, where blood pressure sphygmomanometers are placed inside a large zip-locked medication bag, which are both placed within the Oxy-Viva (portable resuscitator). As paramedics always carry both pieces of equipment to assess each patient, it serves both as a prompt to bring patients" medications to hospital and a receptacle in which to store POM for transport to hospital. 31, 32 The use of the distinctive green medication storage bags may minimise the risk of medications being lost during patient transport in hospital or on discharge.
The location of pick up was a perceived as an important barrier for 44% of paramedics. In cases where patients were not transported from home (i.e. street, public place, friend/relatives home, doctor"s clinic), it was less likely that POM were available. This, unfortunately, is a factor that cannot be controlled. However, as suggested by one paramedic, patients should be encouraged to wear medical alert jewellery as a source of medication history where appropriate. This may be particularly important when the patient pick-up location was not home and for patients with communication difficulties either for medical reasons or due to a language barrier. Medical alert jewellery is immediately recognised by paramedics and allows prompt access to critical information including medication history or the contact of someone who may know this information. 21 Another significant perceived barrier for paramedics to bringing in POM was the difficulty in locating medications especially in cases where large quantities of both current and old medications were located at various different sites of the home. Several commented that they experienced difficulties in identifying medications that were unlabeled or mixed up in incorrectly labeled containers. Paramedics could spend less time identifying POM if old or outdated medications were removed and if tablets were not mixed in unlabeled or incorrectly labeled containers. The problem of excessive quantities of new and old medications stored at patients" homes and poorly identifiable medications was also noted in a study assessing the storage of unnecessary medicines stored in homes of patients at risk of medication misadventure. 33 These findings suggest a need for further projects involving patient education to optimise the use, management and storage of medications as well as disposal of unnecessary medications. Many Australian community pharmacies participate in the "Return Unwanted Medicines (RUM)" project. 34 This, in turn, may assist paramedics with bringing POM to ED. There is potential for paramedics to be involved in educating patients regarding the benefits of returning unwanted medicines to pharmacies.
Paramedics tended to use all sources of information available to ascertain patients" medication histories, including the patient, patient"s family/friends/carers at the scene, medication lists and POM. This finding was encouraging. Although patients were considered a frequently used source of medication information by 84% of paramedics, patients were described by paramedics to be often descriptive rather than specific about what medications they were taking. In such cases, POM or written material was referred to for specific information where necessary.
Overall, paramedics rated bringing POM to ED as being important (6.9 mean score on scale from 0-10 with 10 being highly important). With increased education, paramedics" scores may increase, leading to more positive outcomes for patients.
This study has a number of potential limitations. This survey was conducted using convenience sampling and the sample size was not specifically determined. For the purposes of this survey, a timeframe of one week was considered to be appropriate for data collection. Distribution of approximately ten questionnaires a day was considered achievable based on local hospital statistics on patient presentations by ambulance of approximately forty patients a day. The intent for this survey however, was to establish the existence of potential barriers to paramedics bringing POM to ED, hence this means of sampling was a practical and expedient method for this purpose.
Completion of the questionnaire was voluntary. If paramedics were called to another case and unable to complete the questionnaire, they were able to decline. Hence, there may be a potential for selection bias. Further, the survey was conducted at a single site, therefore is not representative of the entire paramedic workforce.
Three paramedics were consulted for content validity. This was an informal process where several paramedics (selected by convenience) were asked to comment on the questionnaire prior to piloting. Content validity may be more robust if conducted using focus groups of a selection of paramedics representative of the paramedic workforce. Similar comments can be made for the piloting stage of the survey.
As time restraint was perceived to be a potential reason for refusal of participation, the questions asked were brief in nature. Implementing future surveys through Ambulance Victoria at a time outside of paramedics" working hours may allow for further considerations of questions.
Lastly, there is potential scope for misinterpretation of questions presented in the questionnaire. However, paramedics" comments often described their intended responses, therefore the impact of variations in interpretation on internal validity is likely low.
Conclusion
This study examined paramedics" attitudes and describes the perceived barriers to bringing POM to ED and has informed the planning of a multifaceted intervention program aimed at increasing the frequency with which paramedics bring POM to hospital. Overall, paramedics perceived bringing POM to ED as being important. Major barriers described include time limitations, location of patient pick up, difficulties in locating patients" medications and fear of losing patients" medications. These barriers need to be addressed to improve the frequency with which POM are brought in to ED. One aspect of the intervention is to provide support materials to paramedic team managers to rectify misconceptions and advise them of the benefits of bringing POM to hospital.
